To understand the health impacts of "hikikomori" lifestyle and to establish its first 16 comprehensive health profile, a cross-sectional study was designed to measure how well the cases 17 of hikikomori youths of Hong Kong were living, in terms of social, mental and physical aspects.
and width of ears were measured by using a caliper. The blood pressure (BP; systolic and diastolic 118 values) and pulse rate were measured by using an automatic oscillometric blood pressure monitor
119
(Microlife BP A200 AFIB, Switzerland). This device was also equipped with the atrial fibrillation
120
(AFIB) detection to suggest the stroke risk. Blood pressure was measured twice each 5-10 minutes 121 apart and the average value was taken. In case of the two BP readings had a discrepancy over 10%, a 
125
were positive and the participants were recommended to seek for medical help as soon as possible.
126
Respiratory rate was taken by counting the number of breaths for one minute by counting how many 127 times the chest rises.
128
Internal consistency reliability of the instrument was assessed with 78 youngsters aged 19-23.
between subgroups of hikikomori cases and newly onset cases by using chi-squared test for those variables with two categories and students't-test for those continuous variables. Pearson's correlational analysis was performed to determine the association between the variables. case social workers for eligibility, and 104 participants (successful rate of 60.5%) were referred to 152 participate and had completed the set of questionnaires and all anthropometric and physical 153 measurements. Their demographic characteristics were summarized in Table 1 with mean age of 154 19.02 year-old (SD=3.62; ranged 13-31) at recruitment and a male-to-female ratio of 3:2. They had been 155 living as hikikomori for 16.14 months (SD=20.16; ranged 3-72 months) who were divided half-and-
156
half into the groups of newly onset cases (3-6 months) and hikikomori cases (>6 months). Prior to the 157 data analysis, all newly onset cases were confirmed in follow-up for persistent withdrawal beyond 6 158 months. A vast majority of the cases (96%) was dependent on the family for housing and living. Older 159 cases indicated to be more avoidant on direct communication with unfamiliar people (p<0.05) while 160 they were more dependent on family's financial support (p<0.05).
162
Lifestyle patterns of the two subgroups were compared in Table 2 . Overall, about half of the 163 participants (45.2%) were living with a sedentary lifestyle in accordance with their Gobin weekly 164 leisure activity scores, which was significantly (p<0.01) more common in the older cases. Participants 165 performed 3 times light exercise and 1.5 times moderate exercise in an average week, but rarely 166 performed exercise at strenuous level (Table 2) . Participants slept almost 8 hours per day and spent 167 most of their awake time staying at home and using electronic devices. They spent 1-3 hours on eating 168 but the diets were relatively unhealthy with a "How healthy is your diet" score of 12.6 (SD=4.85) out 169 of 33 (Table 2) . In an average week, 91% of participants had consumed fast food at least once and 77%
170
consumed different kinds of sweets. Over half consumed sugary drinks every day, particularly soda 171 and caffeinated drinks were the most mentioned drinks consumed. Furthermore, 80% of the 172 participants consumed one or less of vegetables and fruits serving per day while 83% consumed four 173 types or less per month. Results also indicated that the majority (74%) slept poorly, with a mean latency, and sleep disturbance. 
177
A vast majority of participants were indicated to be at good physical functioning with a SF-36 178 subscale score >80 (Table 3) , but a significant proportion exhibited problems with body weight and 179 blood pressure. Up to 70% of the participants exhibited the division of their body weight into two 180 opposing extremes as either underweight or overweight/ obese. Underweight was dominated among 181 the newly onset cases, specifically 46% was rated as "underweight" according to the BMI 182 classification and 39% rated "below standard" according to the body fat classification ( 
253
Systolic hypertension was known to have higher odds for cardiovascular diseases and stroke [27] .
254
Despite no positive AFIB was discovered in any of the hypertensive cases in this study which 9 of 13 prevalence of prehypertension and involvement of systolic BP elevation in half of the cases caused 257 much worry.
258
In fact, both hypertension and prehypertension were significantly more prevalent in older cases 
277
Furthermore, the poor sleeping quality of current participants was consistent with previous report 
284
Clinical significance of human circadian rhythms was reviewed [45] , which has highlighted the 285 negative impacts of disrupted sleeping cycle on cardiovascular regulation associated with BP levels.
286
Another study discussed how irregular sleep-wake rhythm of hikikomori could be associated with 287 physical problems such as headaches, neck, back, or muscle pain, and gastrointestinal problems [41] .
288
However, many of such physical parameters have not been measured in the current study, and is 289 deemed to be further investigated.
290
This study has several strengths. First, this is the first of its kind to explore this hidden 291 population by including empirical physical measurements. The physical assessments were not only 292 beneficial in objective measurements to strengthen the evidence, but it was also found to be important 293 to arise the interest and awareness of participants to concern more of their health or at least to adopt 294 a less "hikikomori-type" lifestyle. Social workers also found such kind of physical measurements participants who are basically unreachable, subject recruitment is considered as the most difficult part of the study. It caused the small sample size as a major limitation. However, the sample size was sufficiently enough to be divided evenly into two subgroups, which was important to achieve 
